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Abstract. The creation and development of computer networks and data 

centers [1] involves considerable expenses. Minimizing these expenses is 

important. In this paper, the backbone subnet and server set of wide area 

computer networks are examined to determine the necessary capacities of 

their channels, routers and servers, considering the linear dependence of their 

costs on their capacity. The proposed in this aim queuing network model is an 

extension of the respective model for channels proposed by L. Kleinrock [2] 

ďasedàoŶàщaĐksoŶ͛sàtheoƌeŵà[ϯ]. 
With this model, two optimization problems are considered: (a) minimizing 

theà aǀeƌageà tiŵeà iŶà theà Ŷetǁoƌkà ofà useƌ͛sà dataà pƌoĐessiŶgà ƌeƋuests;à ;ďͿà
ŵiŶiŵiziŶgàtheàsuŵŵaƌǇàĐostàofàtheàŶetǁoƌk͛sàseƌǀeƌs,àĐhaŶŶelsàaŶdàrouters. 

For both problems, analytical solutions regarding the necessary capacities of 

channels, routers and servers are obtained. They can be useful for the 

preliminary estimation of basic characteristics of common core components 

of a concrete computer network. Also, if necessary, two algorithms to adjust 

the analytical solutions to the allowed capacities of the network components 

in question are proposed. 
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